Influence of methacrylic and acrylic acid polymers on the release performance of weakly basic drugs from sustained release hydrophilic matrices.
Weakly basic drugs and their salts exhibit a drop in aqueous solubility at high pH conditions, which can result in low and incomplete release of these drugs from sustained release formulations. The objective of this study is to modulate matrix microenvironmental pH by incorporation of acidic polymers and thus enhance the local solubility and release of basic drugs in high pH environment. Two weakly basic drugs, papaverine hydrochloride and verapamil hydrochloride with widely different pKa and aqueous solubilities at the pH of interest (6.8), were investigated for their release from hydrophilic matrices and the effect of a methacrylic (Eudragit L100-55) and an acrylic acid polymer (Carbopol 71G), were studied. For papaverine HCl, release increased with an increase in the levels of the acidic polymer used. Direct measurement of matrix pH using microelectrodes illustrated that the mechanism of release enhancement was based on modulation of microenvironmental pH. For verapamil HCl, incorporation of L100-55 resulted in release retardation due to an interaction between the anionic polymer and the cationic drug and the extent of retardation increased with an increase in the polymer level. The interaction product was characterized by NIR, FT-IR, and MTDSC techniques. Verapamil HCl release from Carbopol 71G based matrix tablets was higher than that from conventional hydroxypropyl methylcellulose (HPMC) based matrices, without any incorporated acidic additives.